Abstract
Understanding colour tuning rules
having amino-acid sequence
The colour-shifting effect of point mutation at the j-th residue is written as
For example, if the i 1 -th amino-acid species in the KR2 wildtype is replaced
203
by the i 2 -th amino-acid species, the colour-shifting effect of the point mutation wavelength shifts caused by the mutation. residues are located around retinal within < 5Å(BR Thr89, Ala215, Gly122,
218
Leu93, Asp85, Asp212, Met118, and Trp86 in the order of degree of activeness).
219
Thr89 showed the highest degree of activeness. This is a member of the DTD- The eighth largest coefficient parameter was the position of BR Trp86.
266
This tryptophan is one of the most highly conserved residues among micro- Table 1 ). Thus, GR Glu166 291 works as an active residue for the colour tuning in GR.
292
These results imply the usefulness of ML analysis in identifying active residues 293 located far from retinal, which are generally of less concern in experimental re-294 search on the colour tuning mechanism from a structural point of view. The 295 effects on the absorption wavelength by the mutation of these residues have not yet been reported. However, we expect that they will be experimentally verified 297 in the near future.
298
Toward Experimental Design The fitted linear model parameters β i,j , We consider predicting the absorption wavelength based on a linear model:
where β 0 and β i,j for i = 1, . . . , M and j = 1, . . . , N are parameters. Suppose 339 that we have K pairs of an amino-acid sequence and its absorption wavelength
, where penalized least-squares problem: 1 The site will be public after acceptance. The code is attached to our submission. The latter residues are called active residues. The choice of amino-acid species in these active residues is expected to play an important role in determining molecular properties such as absorption wavelength. group proteins in the target set. A  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 
